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(54) Cellular communication system with soft handover and apparatus therefor 



(57) When a mobile station becomes a soft hando- 
ver state, a reception quality monitor (104) measures 
reception quality of a pilot si^ial from each base statioa 
Base station specifying n^eans (105) generates a base- 
station select signal (BSsel) to specify base stations 
that have transmitted pQct channels of inferior reception 
quality. T>ie base-station select signal is nnuHpteDced 
with transm^on data (r-txd). and the multiplexed sig- 
nal is sqpread at a spreading circuit The spread signal is 
transmitted to plural base stations through a transmitter 
(111} and a duplexer (102). Then the base stations 
spedfied by this t^ase-station specify signal stops trans- 
mission of downward signals. 
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The pr^ent invention relates to a mobile comrmjni- 
cation system, particularly to a handove- tedvdque 
tor mc^e <^ portable tef^hone systems (ceOular sys- 
\&r\s) using a direct spread coda dSviston mujUiple 
access (DS-CDMA) system. More particularly. H relates 
to a taansmit poorer control of down links for transmis- 
sion from plurd base statioT^ to a mot»la station during 
soft handover where the mobile station is sinrultane- 
ousty conrtst^ to the piurat t^se stations. 

A com/entional technique weSl Ivrown in the art is a 
ceHidar system using a code c^sion muHipte access 
(CDMA) syst&n oonfommng a ISiortti Andean TIA/EIA 
IS^ standard. This IS-95 standard uses soft handover. 
In a system usirig such a soft handover t^hnique, when 
a mobile station approaches a boundary betvveen ceHs 
(Of sectors), the mobile statbn stmuttan^jsly communi- 
cates with plural base stettons each having one of the 
cells as fis service area. 

When the nrK)bite Nation detects a base station or 
stations at reception levels larger than the base station 
currently in comnrtunication therewith, the mobile station 
regards Hsetf as approaching a cell bounctary artd starts 
oommuntcation vyith plural t>ase stations ir^ctuding the 
currently ccmneded base station and other base sta- 
tions detected at the larger rec^>tbn lev^ The motile 
station then receives the same downward infbrmatcon 
from the plural base stations, where the downward infor- 
mation from the pTural base stations is received at the 
mobSe station by a majdmal ratio combining diversity. 

Upward information transrrctted tirom the mobSe 
station IS received at the pliiral kase statbns. TTiese 
received signals are maximal ratio combined or one of 
these signal is by a base station controller (BSC) which 
supervises the pJural base statiors. 

tn ger^sral, any nrtobile s^on located near a cell 
kxnindary is likely far at a cSstance from the base station 
in the ceO, and the reception level of downward signals 
from the base station would ba tow. Further, the cfiannel 
quality is litely deteriorated near the cell boundary due 
to radio interference from plural cells. Such deterioration 
of tfie channel quality can be prevented by connecting 
the mobile station to ptural base stations (by a soft 
handover). 

In a conv^onal technique such as one conform- 
ing the lS-95 standard, the downward s^als are SBTtut- 
tan^x^ trar^ated from plural base stations during 
soft handover. Such a sy^em extremely incr^s^ tiie 
number of currently used down Finks compared with cel- 
lular s^ems not udng the soft handover. An increase 
in ttte numb^ of mobOe statons during ^ handover 
limits the number of links that can be vs^ simultane- 
ously b^»use of a limited <a^lty of down links to 
cause a laterrt pn^&n that efficiency in ctennel utiliza- 
tion can rtot ba improved. 

Although the IS-9S standard seems to such an 
ineffective method ttiat It trariOTlts downward signds 



from pturat base stations, the capacity d down links^ 
not caused any problem because the trananissbn t>ys- 
tem of down links has be^ nrore effective than thi^tof 
uplinks. 

5 HowGEver, the capacity of up links Is now improp^ 
as much as that of down links, and the d^ercoraticntin 
the capacity of down &iks due to the soft handover 
needs to ba solved. 

It is therefore the main objecS of the present in«^- 

ro tion to provide a sc^ handovs' &:heme capabJ«^ of 
improving effioerKy of down Ente in a CDMA mob^e 
oomrrtunication system t)y improving a downstrd^ 
transm^son system In a soft handover with a terrr^nal 
locked near a cell (S* sector boundary. 

16 According to one aspect of the inventioa the^ is 
prov^ed a cellu^r system using a direct ^read code 
division multif^e access system, in wt^h a mobile -sta- 
^ perfbrms soft handover wvth pCural base slationci. 
said mobile station con^xising: 

20 

downward recef^ion quality nronitoring means^ ^ 
monitoring reception quality of downward sig^ials 
from tile plural base statk>n5 that are in the si^sfl 
Iwtdover state; 

25 base-Station specifying means for sencSng a si^rial 
to specify a base sBation or stations to be transnTiit- 
ted aocorcfing to the reajit of monitoring the rec^- 
tion quality of the plural downward signate; 
multiplexing means for muftiftodng the base^- 

30 tion ^ecify signal into an upward sigr^ to be imti 
to s^ plural t»ase stations; and 
reception means for performing combined rete^ 
tion of receive sgnals from sakfl plural base statics 
trntaretnthesoft^mndover state, and 

35 sa'cd base stations ^h comprising : 

demodulation means for democ^lating tne 
base-station ^ecrfy signal multiplexed in the 
upward sigrml; and 
40 tran^ssion control mmns for contro^'^ 

tran^nission of a downward transmit signaller a 
corresponding mobila station according tof^the 
demodulated bese^ation specify slgrol. 

45 The mobfle station monitors quality of downv»d^ 
dgrsls from plural base statior^ in a harxfover wjffie 
and multiplexes into an upward signal a agrral to sp^fy 
the best-qualrty base station This permits only tiie b^e 
station in good channel condtttons to perform dc%t^ 

50 stream transmission even at the time of handover 
inhabiting transnnts^on from the other base stations, 
tfnis iirproving the fr^ency utiizatcon efOciencp of 
down links. 

55 BRIEF DESCRIPTION OF TtiE DRAWIMGS 

Rg. 1 is a b!ock diagram showing the structure 0$ a 
moblte station ^x»rding to a first ^lAxidimem of 
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tho pTdSont invention; 

Ftg. 2 is a block diagram showing th8 strucSure of a 
tetse station aooording to the 1Irs9 embocQmen) o? 
the pTd&ent inventa'on; 

Rg. 3 is a view it^ustrating the movment of a 
nnibile station that enters a soft handover opaBtion 
of thd present invention: 

Fig. 4 is a time chart Cor cornering the prior art and 
the present invention, which shov^ a relatior^shlp 
baftAfeen reception qualrty and transmission 
ON/OPF timing; 

Fig. 5 is a block diagram showing the strucCure of a 
mobile ^aticm according to a s^x>nd embodiment 
of ^e present invention; and 
Fig. 6 is a block diagram showing the strucfiure of a 
base station aocort£ng to the second embodim&iS 
of the F^'esent tnventioa 

pgTAlL^D DgSCRIPTK?N QF TH^ PP^FERREP 

EMBODIMENTS 

Referring neict to the aooompanying drav^s, the 
pr^ent invention will be described. 

Rg. 1 is a block diagram showing the structure of a 
mobile station according to a first ^ntnidiment of the 
pr^nt invention; Rg. 2 is a tAock diagram showing the 
structure of a base sta!k)n according to the first embod- 
iment of the present inventioa 

As 8ho»m in Rg. 1, the mobile station acoorcQng to 
the first embodiment of the present invention comprises 
an antenna 101 for receiving radio dgnals from one or 
nme base stations; a duplexer (DUP) 102; a radSo 
rec^'ving part (Rx) 1 03 for converting a radio scgnall to a 
receive base-band ssgnal; reception quaHty ntonitoring 
mrans 104 for reccing pilot s^als frcmi p!ur^ base 
stattons duror^ handover and monitoring the level of 
receptcon quality; base*stat£on ^ecff^ means 
(aS.S.M) 105 for sheeting bcse stattons of good 
receiving quality based on the monitoring resi^ and 
outputting a base-station s^ect ^nal (BSseO ocrre- 
^xmtSng to the base stations of good reception qimlHy; 
a mu&ip!exer (MUX) 109 for muttipleidng an associated 
control channel including the base-station select signal 
(BSsd) and upward communication channel data (r-t»d) 
to generate an upward transmit sigr^; a spreading dr- 
curt 1 10 for spreading the upvyard transrrut agr^ to out- 
put a transmit base^:>aruj signal; a radk) transn^tUng 
part (Tx) 1 11 for converting the transmit k^e-band stg- 
naf to a racCo signal to be trar^rtted; and an RAKE 
receiver 108 for performing combined rec^>(tion of 
receive baseband ^naJts from plural base stations tt^ 
are in a soft handover state. 

The RAKE recever 108 incatd^ a correSator 108 
and a maxima ratb combiner 107 fbr outputtir^ down- 
ward comrrujnicQtion cffiannd data (f-t»d). 

The do^ward receptk>n quality monitoring means 
104 of the ntobiSe station measures the level of recep- 
tion qi^tfity uang a pilol channel transmitt^ firom eadh 



base station to all the mt^le stations. 

The tese-statton specifying means 105 &8!ects 
base stations oiJt pSural ones as having gooo ^iown- 
ward rec^tton qua&ty, and outputs a basa^itatton 
5 select signal indicative of the seized base ^ticms. 
For this selection, any of the following aiteria can be 
used: 

(1) A base station showing the best receptl^ qial- 
w ity and other base statk)ns each of whsch ^as a 

small deference in rec^stion quality from tno best 
one are selected 

(2) A predetemmned numt^er of t^tse staSor^^ual 
to or less than the number o? the base station to be 

4s targeted the cunent handover are selectEf^S «n ttre 
Older of the superiorrty of reckon qiality. 

(3) Base stations showing r^eplion quality i^gor 
than a predetermined va)ue are selects. V^?t&i all 
the t^ase stations show reception quality smaller 

20 than the predeterntned value, a predet^mined 
nunti^er of base statbns are selected in the ^er of 
the superiority of reception qualrty. This optional 
oondftton is provided to prevent aO the base ^lions 
from stopping transmission when the domward- 

23 sigr^ receiving qimlity is tow at the mobile itt^atioa 

Refening to Fig. 2. each base station accoSc^ng to 
the first embodiment of the present invention ^ be 
divided into a common section commor^ used.fDr plu- 

30 ral conmunicatton ctennels and chann^ sectic^ 208 
separately used for each oommurocation channAj 

The common sectton comprises an ant&ina^l for 
reserving radio signals from mobite stations; a {^JDle)cer 
(DUP) 202; a radio recei>Hng part (Rx) 203 for amen- 

35 tng a radio signal to a receive base-band ssgnal; a 
spreacfing circuit 218 for spreading a pitot (Channel 
(PLCH); and an adder 209 for adding and conr^i^ng the 
piEot channel and trarentit signals of plural ci^nete 
fromtiie plual channel sections 208. The pilot tlmnne] 

^ and the pfural communication channels use c^i^erent 
spread codes from each other. 

The channel section 208 nec^sary fbr eaOh com- 
munication channel comprises an RAKE recei^ 204 
for reversely spreading signal received on a n^jSipath 

45 channel and combining them at the maximum r^; a 
demi^F^exer (OMUX) 205 for separating the osTSiut of 
the RAKE receiver 204 into upward communication 
^annel data (r-f?cd) and the associated control o^^^nd 
inducing the tese-station s^ect signal (Bs^; a 

so ^reacfing circuit 206 for ^esdirg downward comnui- 
ntcation channel data (f-btd); and transmission control 
means 207 for controlling transmisson CH^FF 
according to the t)ase-statEon sel^ signal (&ssel) 
included in the associated control channel data the 

55 mobile matbn. 

Referrir^ nod to Rg. 3, operations in \m firsa 
embotfiment of the present inventton will be desQ^bed. 
Rg. 3 Is a view illustrating the mov^netit of a 
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mobile station when pcrtonreng a soft hanctover cpera- 
tion to ba dascraDSd batow. In this casa, whan a mobde 
station (US) 303 mcves from a service area o7 a base 
station (BSl) 301 to another service area of another 
t>ase station (BS2) 302 and enters a service-area over- 5 
lapF^ng zone, it becomes a soft hartdove? smte and the 
base station (BS2) also receives the upward comnmni- 
cation channel data from the motile ^fion. 

The t>ase station (BS2) informs the t^e station 
controller (BSC) 304 ^e reception of the downward 10 
communication chanr^ data from the moble statoa 
The base station oontrdler rmxnna5-ratio-com£^es the 
received do^mrward communicatiai channel data at the 
base stalions 301 and 302. the combined cfata is trans- 
mitted to a mobile staSon eoxhnger (MSG) 303. Then, is 
the fTK)t)ile station enchngar transfers ttie dovmward 
communication channel data not only to the base sta< 
tion (BS1) but also to the base station (BS2). These 
operation are the ^me as the prior art such as IS-95 
standards. 20 

The operations <^ the base stations (BSl. BS) and 
the mobile station on the downward communJcatbn 
chann^ data are rrow described, tn th^s example of Fig. 
3. all the above criteria becomes the same aind only one 
t>ase station showing reception qualfty better than the 2S 
other is selected. 

The transmssston control nriears 207 of each 0? the 
base stations 301 and 302 ^q3s transntission when its 
own t^se station not pacified in the base^ton 
select sigr^l . The tran^tesion control means 207 per- 30 
forms transmission to the mobile station wh^ its own 
base station is specified in the base-statin select st^^ 
or a transmission error in the base-station select si^l 
is detected; othenftrise. it will stop transmission. 

Fig. 4 is a time cJmrt shoawng transrtbns oJ down- 35 
^f^rd reception quality cS the base stations 301 and 302, 
and transmission ON/OFF timing of each of ^a base 
stations (BSl and BS2) 301 and 302. 

In a OOTventional schema (ag.. IS-95) as ^lomiat 
a) and b) in Fig. 4. when the difference in reception ^ 
quality between both base stations becomes smaDer 
than a certain value, the tsro t»se stations enter a soft 
handover state and start trar^ission to tfie mobile sta- 
tion. TTiis soft handover state contlrujes until ^e differ- 
ence in reception quality between both base stations 45 
becomes equal to or more fhBn the certain value and 
the mot^ile station ccm^etely enters the service ar^ of 
the new base station (BS2) 302. Thus in the conven- 
tional the two base stations perform trarsmlssion to the 
mobile station durmg the soft handover. so 

On the other hand, shown at c) to e) In Fig. 4 are the 
base-station sded signals and transmission ON/OFF 
timings of the ^ base stations (BSl and BS2) ^1 and 
302 in the embodiment of the invention. This shows that 
tfiebase^ation select stgrmi varies wHh changes in the s$ 
reception quality even durirtg iBntSover. and the trans- 
mis^on is always performed from only one base station 
in a propa^tion state t}etter than the other. 



The procedure for sofS handover cn tiie case of 
3 is as follows: 

[1] The ntobile station 303 measures the recepsiAn 
quality of pilot channel from n^rtiy Isase statcoris 
and reports the m^urement result to the \me 
stattons in the same manrwr as In the conventio^l. 
When a base station or stations eaxSi shoving 
rec^ion qual^ o3 the ji^lot channel within a cer^ 
range of differences from tiiat of the base ste;d^ 
cunrenQy In communication vnth ^e mobile sta:^8n 
303 are detected, they enter the soft handc^ftr 
state. 

[2] Hie t>ase station currently in oommunic0ifm 
with the mc^le station cH identiflcaSion numbers of 
base stations which are in soft handover stata 
[3] The plural base stations that are in tiie ^ 
fmrrdover state receive upward intorn^tron fron^the 
motule station in the same manner as in the cvn- 
ventionaJ by a maximal ratio combining or sele^Ti^e 
<S versify. 

[4] The mobile s^fiion monitors the quality of the 
pilot channel of each b^e static^ in the soft har^ 
ver state, and notify all the teise stations rf a 
number of the best-<|uality base station using the 
upward associated control cfmnne!. The qudlrty 
measurement and notiftcation is not necessfirly 
fast enough to track RaySeigh i^ing as tong &s it 
can track changes in the propa^^on path (sh^- 
owing). 

[5] Only the base stations spscHied by the 
station 303 are permitted to send downward tr^- 
mation. tn order to avcxd the danger that no bme 
station sends downward information, it is possbSe 
to permit the other base stations to send downvm^d 
Information when they rave detected an error fn 
CRC of the associated control channel. 
[6] The mobile station 303 rec^^ signals from^t^ 
p}ural base statics using a selective or max^mi 
ratio combirdng diversity. 

\7l The soft fanctover is released when the di^- 
«ice in the reception quality 0^ the pik)t char^rt&l 
becomes equal to or more tiian the certain vaiua 

By operating tiie t»ase stations and the mobile %^ 
tion 303 in the atxjve ^ocedure, only some base 'fO- 
tions of good propa^tion quality perform down s tre gj n 
transmission and tiie other base stations of inf^rbr 
propa^k>n quality do not need to perform dowr^etsm 
transmissioa h is therefore possibSe to inprove tt>e Ire- 
quency utilization eSldency of down links^ 

The mobile station 303 measures the qualit)^ of 
down links using the pitot chanrtal, which is aEt%!$^ 
transmitted at each base station and comnvmly use^ by 
aO tite mot»le station to perform base station seaj?Ch. 
For this reason, the mob'le station can also nrton^tor^ 
qi^ity of down links of o^er base stations that hsai^e 
stopped trar^is^on to the mobile station, and hence 
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instruct Ihese base stations to restart <to»mstream 
transmission thereta 

When judging that the down links of plmal tose s^ 
ttons show abnosit eqiml quality and the received sig- 
nals from the f^raJ base ^atos can be combined at 
the rrmximum ratio without any loss, the mobile station 
303 instructs the oorre^xmding p^ral tetse statior^ to 
perform downstream tran^nission so that a diversify 
gasn can te obtained. 

Whsn fudging thai the quafity of dam links all the 
base stations det^orated and required qualHy can 
not bd obtainsd by the transmis^on from one base sta- 
tion, the ntobile station irstructs plural base sSatiois of 
rdatively good reception quality So perform downstream 
tiansmisQon so that the required quality can be 
obtained. 

The dange- of an error in receiving the base-station 
select agnal transmitted from the mobile station 303 
nojst be considered hera Particularly, in the case the 
soft handover is performed across plural t>ase stations, 
respective base statbr^ may caxjse a different demod- 
ulation r^tt and no base station may judge to be 
instructed for transmission. Tb avoid such a case, each 
tasB station performs transmission without receiving 
the irtstru<^on when an otot in the demodulation result 
has be^ detedted, Chus extremely reducing the prcba* 
bility of rra base station performing transmission [see 
the above procedure [5]). 

However, if it is enured that plural base stations 
cause the same demodulation r^ult of the base-station 
s^ect signal, they can perform transmis^n ON/OFF 
according to the t^ase-station select sigr^ irrespective 
of the presence or absence of the error detectioa For 
eicann^^e. when the soft handover is performed tor plural 
sectors within one t>a5e station, the demodulatcon result 
of the k^se-station select ^nal can be easily used 
among the sectors in commoa In this case, the tmns- 
mission sectors m^ be sheeted according to the base- 
station select sgnal. 

Referring neict to Figs. 5 and 6. a second embodi- 
ment of the preserrt invention wiD t>e described. Fig. 5 is 
a block diagram showing the structure of a mobile sta- 
tion aooorcfing to the second embotfiment of the present 
invention; Fig. 6 is a block diagram showing the struc- 
ture of a base station aocordir^ to the second embod^ 
ment of the present ffivention. 

As apparent from a comparison behveen Rgs. 1 
and 5. the mot^e station of the second enrtisodiment 
does noS indude means like the base station specifying 
m^ns 105 included in the first ertbodiment. Alterrra- 
tively» the moS^e station acconcSng to the second 
embotSment Is such t^^ @ie results of monitorfng the 
reception quality of pilot signals fr<»n acceptable base 
stations are suii^ied to a nultipleDcer 109a together with 
delate to specialize oorresponCSng base statkms. The 
rrujttipleitBr 109a mutt^plajtes outputs of the receptbn 
quality nrtonitor and the upmr6 communication channel 
data (r^tnd) to generate an upward transmit signal to t>e 



transfened to the cpreading cira^ 110. Operar^or^ of 
the other elements in Fig. 5 are the same as thos^ of the 
mobile stafon shown in Fig. 1. 

Also as fipparent from a comparison betwem Figs. 

5 2 and 6, ttie base station of the second embctt^ment 
includes a d^nuStipiescer (DMUX) 20Sb pf<;vtded 
b^een the RAKE receiver 204 and the transmission 
control means 207 for s^rating the output of the 
RAKE recover 204 into "upward COTununtcation chan- 

10 nd data (r-tud)' and "Ihe recepton quaftty of th^ pilot 
^nal arvi the dgnal to Q>edalize the oonespomdlng 
bese station" detected by the nwisie station ("i:g. 5): 
and trarsmisston fmit stgr^ generating mearrs I^OSa for 
genemting a transmissk>n ha& signal indicating vsfhether 
or not transmission of am the ^nals but the pilGT^nal 
are to be halted at its own station and supply-ng the 
transmission halt s^al to the transmission control 
means 207. The structure and the operatkm erf the 
^ansmissEon fait sigral generating mearw 1 05a aire the 

20 same as those of the base statkKi specifying m^ns of 
Fig. 1. The other el&nents of which the deecri^on is 
omitted are operated in the same manrier a£ those 
given the common reference numbers in Fig. 2. 

As a^rent from the above, the first enrtisct^ment 

25 and the second enibodiment differ in the following ooint: 
In the first embodiment the mobOe station deckles ^hich 
of t^ase stations v& to stop downstream trans^rpssion 
during soft handov^. whale in the second embcscSmertt 
the base station decides whsch of t^ise statk);^^ is to 

■30 Stop downstr^mn transmission during the soft narKto- 
ver. Since ^e second ennbodimenll does not tis^ the 
base station spectfying means 105 essential for the 
mobile ^ion (Rg. 1) in the first embodim^:, the 
mobile station of the second ^nbotSment can b^ nade 

36 compact compart wHh that of the first emboslNent 
The second embodim^ can also reduce the power 
consumption comfmred with the first embodime;'^ 

The transmissbn halt signal g^erating means 
105a of the s^ond embodiment can use any aiterk>n 

40 such as one of the foltowing three criteria for ou^putting 
the traramisaon fmft sigr^l. 

(la) Th© trarOTusson IraHl signal generatinj^ear^ 
outputs the transmissk)n halt signal to a mo&H^ sta- 
45 tion when the downward signal from its own^^tion 
to the mobile static shows a large dtffer^ace in 
rec^^tkm quality from that of the t>est-qual'^ base 
station, 

(2a) The transncs^on ^It signal generatingrrsieans 
50 outputs the transn^sskHi halt signal to a mo^le ela- 
tion when the reception quafity of the do:vnward 
^gnal from its own station to the mot^ ssatoi is 
ranked tower than a predetermine one ^praded 
according to their reception quality. 
55 (3a) The tranai^don tmit signal generatingrmeans 
outputs the transnrdsskm halt signal to a mo!^to sta- 
tion when the r^^eptksn quafity of the downward 
signal from its own station to the motile sl^ai^ is 
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smafler than a predetermnad valua When all the 
base stations show reception quality smaller tfian 
the predetermined value and the reception quafity 
off its own base station is ranked higher than the 
predetermined one graded according to their rec^ 
tion quality^ ttie transmission hall signal generating 
means does ndt output the transmission halt signal 
even if the reception qudity of the downward signal 
is smaller than the predetermined valu& TTiis 
optional condition is provided to prevent all the b^e 
station in ttie soft handover state from stopping 
transmission to the mobie station when the recep- 
tion quality of the downward signals is low at the 
mobile staboa 

As deGcri>ed at>ove, according to the present 
invention, since only a small number of base stations of 
the bast quality periorm downstream transmission even 
at the time of soft handover, the frequency uti&zation 
efficiency of down iinte is not reduced. It is therefore 
possible to avoid limitations on the channel capacity. 

The presort invention is also to prevent transmis- 
sion from the tsase station in an inferior prcqjagation 
state even at the time of soft handover, so that mean 
transmission power of the base statbn can be reduced^ 
thereby simplifying the transmission power amplifier at 
the base station. 

Modrftcations of the invention herein disclosed vwlt 
occur to a person skilled in the art and aO such modifi- 
cations are deemed to be wftNn tfie scope of the inven- 
tion as defined by the appended claims. 

Claims 

1. A cellular system using a direct spread code divi- 
sksn multiple access systera in which a mobile sta- 
tion parfomis soft handover with plural base 
stations^ 

said mobile station conprising: 

downward reception quality monttoring means 
for nx)nitoring reception quality of downward 
signals from the plural base stations tiiat are in 
the soft handover state; 
base-station specifying means for sending a 
signal to specify a base station or statiorys to 
transmit according to the resull of monitarbig 
the reception quality of the plural downward 
signals; 

muftiptexing means for muflplexing the base- 
station specify signal into an Mpward ^naf to 
be sent to saxf plural base stations; and 
reception means for perfomiing combined 
reception of receive signals from said plural 
base stations that are in the soft handover 
state, and 

said base stations each comprising: 
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demodulation means for demodulating the 
base^station spedfy signal multiplexer in 
the ipward signal; and 
transmission control means tor contro^ng 
5 transmission of a downward transmit sig- 

nal to a oonresponding mobile ^tofk^n 
according to the demodulated t»ase-sta#dn 
specify signal 

10 2. The cellular system according to claim 1, wfieiiein 
said downward reception quality monftoring mews 
of said mobOe station measures reception queltty 
u^g a pilot channel transmitted from each of 
base stations to all the nxMe stations caistanV^ 

IS 

3. Ihe cellular system according to claim 1 oi 2, 
wf>erdn said transmisston control means of «Bid 
base station stops transmission when the base-^- 
tion specify signal is not <firected to its own bttte 

20 Station. 

4. The ceDular system aocorc£ng to daim 3, when^ 
said transmission control means of said base ela- 
tion perfonns transmission when the basa-staiScin 

2s specify signal is directed to its own base statiori x 
a trar^misskMi error in the base-station specify 
nal is detected. 

& The cellular system according to any of claims to 
30 4. wherein said base station specifying mear^ 3f 
said mobile station specifies plural base static 
when the cfifferences of downward reception qui^Jity 
of all tiie base stations is smaller than a predmr- 
mined value 

35 

6. The cellular system according to £»iy ol claims ' to 
4. wherein said base station specifying mean^ af 
said mobile station specifies plural base statlws 
when downward reception quality of all the b^e 

40 stations is smaller than a predetermined value. 

7. In a cellular system using a direct spread code crr|- 
ston nnultiple access system, a mobile station uQ6d 
in the cellular sysim for performing soft handover 

45 with plural t>ase stations, comprising: 

downward reception quality monitoring mews 
for monitoring reception quality of downwiapd 
signals from the plur^ base stations that ar^ in 

50 the soft fiandover state; 

k)ase-station specifying means for serxfinei a 
signal to specify a base station or stationn to 
transmit according to the result of monitoi^g 
the reception quality of the plural downw^ 

ss signals; 

multipiexing means for mufiipfexing the ba^ 
station specify signal Into an upward slgn^ to 
bB sent to said plural base stations; and 
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reception means for pertomwng combined 
reception of receive signals from said pluraJ 
base stations that are in the soft handover 
state. 

$ 

8. The mobite station according to datm 7. wherein 
said downward reception quality montoring means 
of said mobile station measures reception quafity 
using a pilot channel transmitted from each of sakJ 
base GtatiorYs to all the mobile stations constantly. io 

9. The mobile station according to daim 7 or 8. 
wheran transmission control means of each of said 
base stations stops transmission when the base- 
station ^ecify signal is not cfirected to itsownbase is 
station. 

10. The mobile station accorcfing to daim 9. wherein 
said transmission control means of said base sta- 
tion perfbmns transmission when the base-station 20 
specify signal is directed to its own base station or 

a transmisson error in the base-station specify sig- 
nal is detected. 

11. The mobile ^afion according to any of claims 7 to 2s 
10. wherein said base station spedfying rnear^ of 
said mot»le station specif ies a base station of the 
best downward reception quality out of the plural 
base stations and specifies oth^ base stations 
each having a snaller difference than a predeter- 30 
mined value from the base station d the best qual' 

rty. 

12. The mobile station according to any of daims 7 to 

10, wherein said k>ase station spedfying means of ss 
said mobie station speciTies plural base stations 
when downward reception quality of all the base 
stations is smaOer than a predetermined value. 

13. In a cellular system using a direct spread code dfvi- 4o 
sion multiple access system, a base station, used in 
the cellular system in which a mot>ile station per- 
forms soft handover with plural base stations, com- 
prising: 

45 

demodulation means for demodulating a base- 
station specify signal multiplexed in an upward 
signal; and 

transmission control mearis for controlling 
transmission of a downward transmit signal to a so 
con^esponding mobile station according to the 
demodulated t>ase-station specify signal. 

14. The base statical according to daim 13, wherein 
said transmission corrtrol means of said base sta- ss 
tion stops transmission when ^e base-station 
spedfy signal Is not directed to own base station. 
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15. The base station according to daim 14. v^ein 
said transmission control means of said bais^ sta- 
tion performs transmission v/hen the tjase^s^ation 
spedfy signal is directed to its own base st^ton or 
a transmission error in the base-station spe(% sig- 
nal is detected. 

16. A cellular system us^ a cf rect spread 00^4 divi- 
sion multiple access system, in which a mok^Iid sta- 
tion performs soft handover with plura^^ base 
stations, 

said mobile Nation comprising: 

reception quality monitoring nrkeans for nPCtiitor- 
ing reception quality of downward signffs from 
the plural base stations that are in tN^t soft 
handover state and outputting a sUbniignal 
composed of the moniloring results end signals 
incficative of tiase stations corresponding^ 10 the 
respective resiits; 

muttiplexing means for muhiplexing Hvb sdky 
signal into an upward signal to bQ sent Id said 
ptura) t>ase stations; and 
reception means for performing coined 
reception of receive signals from saic olurat 
base stations that are in the soft holdover 
state, and 

said t>ase stations each conprieiein: 

demodulation means for demodulaiH^ the 
sub-signal muttiplexed in the upwstrd sig- 
nal; 

transmission halt signal generating means 
for generating a transmission halt signal 
indicating whether or not trar^missfon of 
downward signals from Its own staler are 
to be halted in aooordance witii tiie demod- 
ulated sub-signal; cmd 
transmission contrd means tor s^etsping 
the transmission of downward sigials to 
said mobile station when tiie transgression 
halt signal Indicates trar^mission h^^t^. 

17. The cellular system according fo claim 16> vtierein 
said reception quality monitoring means ?! said 
mcbi\e station measures reception quality Mding a 
pilot channel transmitted from each of said base 
stations to all the mobite sbtions constantiy. 

1& The cellular system according to daim l&or 17. 
wherein said transmission control means v said 
base station sto(^ transmission when an irror in 
the ^-signal is detected. 

19l TheceOulareystemacooidir^toanyofdainffslSto 
18, wherein said transmission halt signal gidfierat- 
tng means does not output the transmission halt 
signal wfien downward reception quality c&4ll the 
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base stations is srreLller than a predetermined value 
and the quality of downward signals from Its own 
station is ranked more than a predetermined ^ade 

20. In a oellular system using a direct spread code divf- s 
sion multiple access system, a mobile station used 
in the cellular system for performing soft handover 
with plurcd base stations corrprteing: 

reception quality monitoring means for n)onrtor- w 
ing reception quafity of dowravard signals from 
the plural base stations that are in the soft 
handover state and outputting a sut>-signal 
corrpoeed of the monitonng results and signals 
indicativB of l>ase stations corresponding to the is 
respective results; 

muttiplexirtg means for mulfiptexing the sub- 
signal into an upward signal to be sent to said 
plur^ base stations; and 

reception means Ibr performing conned so 
reception of receive signals from said plural 
base stations that are in the soft handover 
state. 



tion stops transmission when an error in the tiJt>- 
signals detected. 

24. The b^ station according to claim 23, whc^^^in 
said transmission halt signal generating me^ 
does not output the transmission halt signal M^n 
downward reception quality of all the base statPt>ns 
is smaller than a predeternrdned vdlue and the qua!- 
fty of downward signals from its own statioPi ts 
ranksd mora than a predetermined grade. 



21. The mobile station according to daim 20, wherein ss 
said reception quality monitoring means of said 
mobile station measures reception quality using a 
pilot channel transmitted from each of said base 
stations to all the nxibile stations cortstar%. 

30 

22. tn a cellular system using a direct qxead code divi- 
sion multiple access system, a base Nation used in 
the celliiar system in which a mot}ae station per- 
fornr^ soft harxJover with plural base stations, the 
base station receiving an upward signal from the ss 
noobile station wrth nultiplexing therein a sub-signal 
conposed of results of monitoring reception quality 

of downward signals from the plural t>a&e stations 
put into connection of soft handover to the mobile 
station and signals indicative o1 base stations oorre- 40 
spending to the respective monSoring results, said 
base station comprising: 



demodulation means for demodulatir^ the sub- 
signal: 45 
transntisston halt signal generating means for 
generating a transnr^on halt signal indicating 
whether or not transmission of downward sig- 
nals from its own station are to be halted in 
acoordarKie with the demodulated sub-signal; go 
and 

transmission control means for stopping the 
transmission of downward signals to said 
nnobile station when ttie transmission hall sig- 
nal incficates transmissnn halt. ss 



23. The base statk)n according to daim 22. wherein 
said transrrtission control means of said base sta- 
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